SUMMARY Surgical specimens taken from 14 patients with lobar intracerebral haemorrhage or cerebellar haemorrhage without vascular abnormalities on angiograms were examined histologically. In seven of the 14 patients, arteriovenous malformation or amyloid angiopathy were found by ordinary pathological examinations. Among the remaining seven patients, definite microaneurysms were verified in five and possible ones in two patients by using the technique of serial sectioning of the solid nodular tissues removed from the presumed bleeding site, where an arterial connection between the tissues and the surrounding brain was noted. Four of these seven patients had no history of hypertension and showed normal blood pressure before and after surgery. To verify microaneurysms in surgical specimens, it seems important to search the presumed bleeding site properly by a meticulous microsurgical technique and to section the tissues serially for the histological examination.
Since Charcot and Bouchard found microaneurysms in necropsy specimens to be the cause of intracerebral haemorrhage (ICH),' most such haemorrhages in patients with hypertension but without angiographically demonstrable aetiology have been attributed to the rupture of microaneurysms.2' In 1971, Fisher observed two major types of vascular abnormalities in the necropsy brain from hypertensive patients with a history of cerebral haemorrhage or lacunar infarcts or both; these were aneurysmal and nonaneurysmal, so-called bleeding globe (ruptured artery).56 Though lobar ICH and cerebellar haemorrhage (CH) are known to have a variety ofcauses, such as cerebrovascular malformations, brain tumours and amyloid angiopathy,7'4 those with negative angiograms and negative pathology have also been attributed to the rupture of a microaneurysm or a small artery.'°2 To our knowledge, however, no histological verification has yet been obtained in surgical specimens, presumably as a result ofimproper operative techniques and incomplete pathological examination. We here describe microaneurysms in surgical specimens taken from the patients with lobar ICH or CH by using the technique of serial sectioning 
Results
Microaneurysms were found in five cases (Case 1-5, figs 1 and 2 a-d). The specimens taken from three different sites of the haematoma wall in Case 2 contained four microaneurysms (fig 1, c-i) , one of which is not shown in the figure. One of those aneurysms had lipohyalinosis in its wall (fig 1, g-i) .56 In these five cases, the relationship between the parent artery and its orifice to the microaneurysm was clearly demonstrated. At the orifice, the elastic lamina appeared degenerated and disappeared gradually toward the body of the microaneurysm (fig 1 and 2 , a-d).
In the remaining two cases, the parent artery was not found but only degenerated elastic lamina were scattered within the wall of the possible microaneurysm enveloping masses of red blood cells (fig 2, e & f). The parent artery might have been lost during the histological processing. The contiguity of the masses of red blood cells within the microaneurysm and the surrounding haematoma was observed in some of the serial sections in all the cases (figs 1 and 2 ).
Discussion
In recent years, it has been reported that cerebrovascular malformations, brain tumours or amyloid angiopathy could be found histologically within surgical specimens in some ICH cases with negative angiograms."4'5 To date, however, microaneurysms have not been verified in surgical specimens as a cause of lobar ICH or CH. In the current study, we found microaneurysms in five cases and possible ones in the remaining two cases in the periphery of the haematoma.
All the specimens were examined by using the serial sectioning technique. To verify vascular abnormalities such as microaneurysms pathologically, two factors seem to be important: (1) to detect the bleeding site, where solid tissues, covered with blood clot, have a vascular connection with the surrounding brain, properly by a meticulous microsurgical technique'3 and (2) to section the removed tissues serially for the histological examination. Careless evacuation of the haematoma causes the tissue, which might contain the bleeding source, to be lost. On the other hand, even if the proper tissue is obtained, arbitrary sectioning of the specimen may fail to reveal microaneurysms or other vascular abnormalities within it. It may be questioned whether these microaneurysms found in surgical specimens were the actual cause of the bleeding. There was contiguity of the masses of red blood cells and the surrounding haematoma in all cases. Furthermore, only solid tissue covered by blood clot with an arterial connection in the surrounding brain was found in the periphery of the haematoma in all but one (Case 2) of the seven cases. In two cases (Cases 6 and 7, possible microaneurysm) was the parent artery not revealed histologically, though it was seen during surgery under the microscope. Accordingly, in these six cases, it is reasonable to conclude that a vascular abnormality was the cause of the bleeding. In Case 2, in which specimens were examined from three sites in the haematoma, there was no other solid clot having an arterial connection. Thus, one of them is assumed to be the cause of the bleeding and the other two to be secondary. On the other hand, all of the microaneurysms found histologically might have ruptured simultaneously. 6 In the series of lobar ICH and CH reported by Hinton et al, the aetiology of the haemorrhage was found only in 33-3% of the cases which underwent surgery. They stated that in no cases were CharcotBouchard microaneurysms identified.7 In many series, the cases in which no bleeding source was discovered were diagnosed as hypertensive or unknown in origin.'0'2'5 In our series, microaneurysms (including two cases with possible microaneurysms) were found in seven of the 14 patients with negative angiograms. Among the remaining half of the patients, an AVM was verified in five and amyloid angiopathy in two. As a whole, the discovery rate of the possible bleeding source was 100%. It is 85% even if the two cases with possible microaneurysm are excluded. This rate is quite high in comparison with that of other series,' 10121l though the total number of patients was small in our series. The appropriate microsurgical and histological techniques described here might yield a higher discovery rate of a microaneurysm as a cause of lobar ICH or CH.
Furthermore, if we could characterise the CT findings before surgery in cases in which microaneurysms were identified later, the indications for surgery in lobar ICH and CH might be obtained.
